Sir, I am writing this letter after going through dozens of research articles written and published on the issue of distilled water conditioning and artificial saliva conditioning of dental restoratives containing polymers (at least as a binder). Many important mechanical properties are evaluated after the so called conditioning, like wear, fracture toughness, tensile strength, compressive strength, stiffness and physico-chemical properties to disqualify restoratives, which do not conform to prescriptions and expectations.
In my opinion, some of the investigators neither understand the importance of distilled water conditioning and artificial saliva conditioning nor are they knowledgeable about the implications and correctness of the property evaluations which follow. Polymers take several days to reach a steady state of equilibrium in water or saliva absorption. Any measurement of the qualifying mechanical properties will only be transient if these restoratives are conditioned for a pre-determined duration of just 24 hours or 72 hours and evaluated. [1] [2] [3] [4] [5] The aspect of water or saliva conditioning should be more clearly understood and transient conditioning followed by testing should not be considered as the numero uno criteria in the design of standard methods for these restoratives, veneers and crowns. The point is that many of these 'transient' investigations are not followed up with research and publications on steady state conditioning and the implications on testing for qualification. Though it cannot be denied that a quick conditioning followed by mechanical testing provides some transient details, they cannot be relied upon for veracity on long term mechanical behaviour. Thus, it becomes important to follow up these investigations with those on long term conditioning.
It is disturbing to note that even publications emerging from NIST (USA) grants, NIDCR (USA) grants and those based on ADA (USA) guidelines ignore the issue of long term characterization with respect to saliva and distilled water conditioning. [6] [7] [8] In one investigation the researchers have used distilled water to identify tribochemical reactions in a restorative that was conditioned for less than 72 hours. [5] As ionomers are present in the restoratives, deionized water should have been used in a closed environment and conditioning carried out to saturation before looking for tribochemical reactions. The results of such transient investigations, thus, cannot be of any significance. Some of these reports even claim that typical oral conditions were maintained even though only transient conditions were lEttErs to Editor maintained during the investigation. The publication list presented here forms only the tip of the iceberg.
Reports of investigations which clearly spell out the implications of steady state conditioning, i.e. post saturation, must gain priority in the design of standard methods for qualification of polymer containing restorative materials and ceramics/glasses which are known to react with water and saliva. Further, according to ISO 7405 guidelines, the restoratives must demonstrate biocompatibility, which can be correctly assessed only upon long term conditioning replicating the oral environment.
Copper content of various constituents of betel quid
Sir, Oral submucous fibrosis (OSF) is a chronic inflammatory condition leading to trismus and impairment of various oral functions. The malignant transformation rate of this premalignant condition is reported to be as high as 14%. [1] OSF is prevalent in South East Asia. Various etiological factors have been implemented in the causation of this condition. Currently, the habit of chewing areca nut (Areca catechu) is recognized as the most important etiological agent in the pathogenesis of this condition, focusing at the high level of copper present in areca nut. [2] The chewing habit varies across the country. With the introduction of various flavored areca nut products with or without tobacco, and other ingredients in the market, pure areca nut chewing habit has decreased.
The accumulation of copper in an organ may cause intracellular damage, ultimately expressing itself in cancerous lesions. [3] A substantial amount of copper is released into saliva while chewing areca nut. The high exposure to oral tissues during chewing could increase the local absorption and accumulation of copper. Copper reaches the connective tissue by transmucosal transport through the epithelial cells bound to metallothionein protein, by nonenzyme dependent diffusion. [2] It has been demonstrated that copper chloride in vitro, significantly increases the production of collagen by fibroblast. Collagen deposition in the OSF tissue may be attributed to increase in the lysyl oxidase activity, which is a metalloenzyme of copper. Lysyl oxidase causes posttransitional modification of collagen fibers rendering them resistant to action of collagenase, the increase in the copper level in tissue is said to cause excessive cross-linking and accumulation of collagen. [4] Many of the recent studies on OSF implicate copper as the causative factor in initiation of this disease. Keeping this in mind, we evaluated the copper content of various ingredients frequently mixed with areca nut to see whether these constituents may contribute to addition of copper content. Various ingredients were dried and powered and sent to Central Plantation Crops Research Institute (Vittal, India) for the estimation of the copper content using atomic absorption spectrometry.
The copper content reported is as follows: Red arecanut (18.3 ppm), white areca nut (14.9 ppm), betel leaf (18.5 ppm), gutkha (13.2 ppm), flavored areca nut (12.2 ppm), tobacco leaves (6.3 ppm). The above data shows that the betel leaf contains the highest amount of copper and tobacco contributes little to copper content. To our knowledge, the copper content of these products (except gutkha) has not been reported till date.
This shows the need to individually assess the effect of these ingredients on elevating the copper content in oral mucosa. We propose that two or more of these ingredients mixed with areca nut with high copper content can produce an additive effect thereby hastening the time for causing OSF.
Regenerative endodontics: A paradigm shift in dental practice
Sir, Regenerative endodontic procedures can be defined as biological procedures designed to replace damaged structures, including dentin and root structures, as well as cells of the pulp-dentin complex. Dr. B.W. Hermann was the first clinician to carry out regenerative endodontic procedures, when he applied Ca(OH) 2 in a case report of vital pulp amputation. [1] Subsequent regenerative dental procedures include the development of guided tissue or bone regeneration (GTR, GBR) procedures and distraction osteogenesis; [2] the application of platelet rich plasma (PRP) for bone augmentation, [3] emdogain for periodontal tissue regeneration, [4] recombinant human bone morphogenic protein (rhBMP) for bone augmentation; [5] and preclinical trials on the use of fibroblast growth factor 2 (FGF2) for periodontal tissue regeneration. [6] Stem cell biology has become an area of importance to understand tissue regeneration, although much knowledge in this area has been from the in vitro studies. In general, stem cells are defined by having two major properties: (1) they are capable of self-renewal and (2) when they divide, some daughter cells give rise to cells that eventually differentiate. To date, four types of human dental stem cells have been isolated and characterized: (i) dental pulp stem cells (DPSCs), [7] (ii) stem cells from exfoliated deciduous teeth (SHED), [8] (iii) stem cells from apical papilla (SCAP), [9, 10] and (iv) periodontal ligament stem cells (PDLSCs).
[11] Among them, all except SHED are from permanent teeth. These dental stem cells are considered mesenchymal stem cells (MSCs) and possess different levels of capacities to become specific tissue forming cells. DPSCs and SHED are from the pulp; SCAP is from the pulp precursor tissue, apical papilla. These ex vivo expanded cells can differentiate into odontoblast-like cells and produce dentin-like tissue in both in vitro and in vivo study systems. When grown in cultures and induced under specific conditions, DPSCs and SHED can differentiate into neuronal and adipogenic cells in addition to dentinogenic cells.
